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(54) Hybrid automatic repeat-request system and method 



(57) A communication system and a mettiod for 
transmitting a signal in. the communication system are 
provided, a pair of turbo codes having the same per- 
formance are generated from one information bit se- 
quence by changing the output order of the turbo code 
generator. The encoded bit sequences are punctured 
using one optimal puncturing pattern and the resultant 
sequences have the same error correcting perfomiance 
and can be used when transmit diversity method or 
H-ARQ method is used to enhance the performance of 



the system. When differently encoded bit sequences are 
transmitted with transmit diversity, the receiver can get 
code combining gain as well as maximal ratio combining 
gain by combining the differently encoded bit sequenc- 
es. Like the transmit diversity- method, H-ARQ method 
can obtain code combining gain as well as maximal ratio 
combining gain by transmitting a different signal for the 
"Retransmit" signal that has different parity bits from the 
"New" signal and combining the sequences at the re- 
ceiver. 
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Description w 

BACKGROUNH QFTHE INVENTIO N 
1 . Field of the Invention 



15 



20 



25 



^ ' v ' lot^c tn thP 3rd aeneratlon motile, communicate^ Particuiarly, the • 

10 2 Description of the Related Art r,; ■;:>'.,- / r . -c vi -'s.^:^:: . :3 -v ' '-^ ' : ■ ' • 
I000.1:::O.ne.;ne..ene.at^nU.^ 

Sai^gZde:-. wi.„y;ad.pt.ed as the standard ^^^^^^^J'^^/^S^ to Fig. 

V.v!:X,V,,V.-andconsoc,uent^^^^^^^^^^^^ 

[0005] Fig. 2 shows an apparatu?4or 9«"^^^^^^^"^'5|^i^^ sncoder'bf fig.1 . the basic turbo 

to Fig.:2. a.b.asic turbo-enc^de/-20.1,s.prov.de,5Jw^ 

encoder2PVa.codes the inf,orr.atipo ^'-^Sr^^^^ff^^^^^^^ooi^ng rate can be matched with the 
unit 202.perfarrT^ punp^uring OB ^^^'^^^^^^irr^J p.nl^ng pattern that gives the best 
required coding rate. The pufx.t^.ng^ 

performance, a rate matching "-"'^ -^O^ interleaving. unit,205 interleaves the 

and spreading unit 206.modulates and spjeads.th,, ^m^;^;;^^^^^ ^Ot has an output order such as "X, 

[00071. r However, there ^^^^^^^^^^''f^^^^;^^^^ capabilitfesrFoKiKstanceV if two' antenna transmit 
same infomiation bits sequence and ^ave same error correc^ng capamirt.^ signals th&n to transmit the 

diversity Js,applied:to.the,re,latedart,-:lt..s^.^.e^^^ 

identical signals since additional -f^--^-"^^,^^,^;^^^^^ ha~2 o^ePsachl X,' Yo.' Y,,-, 

receiver, ^-^^^^f^^^^^^^^^^^ p^rn ^^^^ai^-^o^r^^ patterns to obtam 

the punctunng unrt ^ ^V^^^^^^^^^^ bit sequences must" have tHesaWe error correcting capa- 
the encoded bit sequences differently. Also, ine punciureu u h . ^ g^en if jt jg found, the trans- 

bllitles.. It is.very diff iculttp.find,Jhe punctMring pa^^^^^^^ 

mrtterPecpmes more,cpmp.e, becaus^he '^W" J-^JJ"^^^^^ ^nSfSne^Sf^ combinations 
:t.e puncturing pattern , cjahe. ate p^l^na g:^^^^ • 

transmission diversity.; ^ ' '" V V ^^^^^i^^ 

W091 Beferring.to. Fig.^3. t^^W^JJe^;^^^ 302. The 

■antenna: Then, the.signals are demodulated T^^^^^",,^^ 

to aet'the.unit 305 originalV-.transmitted. inforrnaripn bit sequence X^. ..-.^.7-r..-v^,: , . ' ■ 
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[0012] To obtain a desired coding rat from the 1/6 original code rate, the synnbol puncturing block punctures the 
bits according to the puncturing pattern (not shown). In the case that identical signals are transmitted via two antennas, 
the encoded bit sequence from the turbo encoder 201 is punctured according to the'puncturing pattern and the resultant 
sequence is in the order "X^ X^^ YomT'- The punctured sequences are rate nnatched, interleaved, nnodulated and 

5 transnnitted via the two transmit antennas through the noisy channel. 

[0013] ,Jhe. two signals, go through different channel environnnents and are received at the receiver antenna sepa- 
rately. The cpmbrner'3p3 .co^^^ ^^i^o?^.^'^!®*^.^^ sequences from two antenna in the order as^they 
are transmitted, i.e. ^ok Xk+1 Yqi^'^i'"; '* * ^ . v ■.. --^ 
[0014] In other words, the combiner 303 performs maximal ratio combining on the demodutated bit sequences and 

10 the effective coding rate does not change compared with that of the transmitted signal.V ' „ - 

[0015] In the case that different signals are transrriitted via two antenna, the encoded bit sequence from the turbo 
encoder 261 is punctured by differe^ntpq^^^ perfbniiahce: Assuming fhatpunctyrlhti'^" 

patterns ''1 1 00.00 roOQ^Qt and "t^^^^ 'are fourid^b' H4vV'sa^ performance, two different .signals: can be 

generated frorn.ihom'NaWi^e^^^^^^^^ eincoder 201 is p uhctu red using the^ different - 

75 puncturing patterns /i Wc'resultanV seq ^^^}^^ "^^H T^^ ^Ok+i"' and "X^ "^ok+v '^^^^^ 

sequences are rate mate heff interleaved? riiodulated and trarismitted''via two transmit aht6nna through the^noisy chan* 
nel. The two signals arcxecoiyed at .the receive?, dernbdulated, bespread, aefhterieaved.^depuhctured separately:andr> 
combined at the combiner* T^^^ (he conSbir^ter shoUid b§Thtelli9ent'ehough sothat it carvpe maximal fatitoV; 

combininq.to the sysiWnialic^^^^^^ cbtJe combinW^ to the parity bits/ the cbmbin6d'b1t seq'uence -is, 

20 in the order^X^' fJ^rQ^ 5^k1t "<0k*^ Ydk^t- &'9.^^®''^°''^^^^^^ the cbrriyiner perfor code combining a&well as maximai-> 
ratio combining on'th^^ signals an c^'tVie'^ffective edging rate"/^^^ to 1/3; which enhances the'^rror^correctlng- 

capability., ^ _ ... ' /" ' ' ^ " ■* /' \\?^'V. 

[0016] Another' example can be shown in'th^e''d4'se; t a Hybrid Hype- •fiiu'tomatie repeat request (referred Lto^is> 

"H-ARQ") mode is. used, . ^ _\ ^ . • ."^y ''.^^^.^.■^.'//.['^[^ ' ■ ' 

25 [0017] Fig,4 is the fl(?w^ prbce^ure'o^^^ • ■ - ■ " i'v'*'.::/; 

[0018]', Fieferring td Fig. i:''ih tH^e Vefatd'd^rt^^^ addk a'cydiG-redtJ'ndancy check 

(CRC).code\p the.infomi-atipn bit sequen<^i^ fh^ InfoimaB&n which th^s^CRCMs added'is iBncoded 
to generate a.encpded bjt Sequence: The enaoded puri'ctured, rate matched, 'inlerteaved; modu. 

lated into a transmission signal aVid tran^ the srgnal'(S20) and de- 

30 modulates. and decodes the signal* the receiver dkerml^^ sequence is "New signal", 

or"Retransmitteysigriai''by ex^ Bitsequehce of the-receiver exists 

in a buffer (S21).'" ' " V . "V*V\ " ' ' ■ ■ - 

[0019] If the same bit sequence does not exigt in ^t^^^^^ received blt'sequence' stored in the buffer 

(S22). If the same bit sequence exikts in the>^u%.r^^ with the bitsequence/in the 

35 buffer and then stored in the buffer' (S^3)/ \'~^'''''' ' '"^'^^^^^ ■ - ^" _ ^' ' - 

the bit sequenc^ stored in'the buWens dfiec!<erf^if'tri^r^^ the- received bit ^equen be- by CRC (S24). 

If no. error exists in' th>/4^e bit sequetic^^ th the trahsr 

mitter "and ernptjeilhe butter (526^^^ ."r,!" ' - " ' ^"^'^ "^^ ' ■ 

[0020] If any error extst^jn thd V%eived bit sequence; the'refeeived bit seqtj'ehcer is storefd ih; a buffer,- and the receiver 

40 transmits, a ndn^Ac^^lA^^ 1^. ^ - • 

[0021] Accordin^Iy./inhetranVmif^^^^^^ 

data- If the transhiitter'^as' rec^^^^^^^ ih^ NACK slgnaCthe trarisfnittie'r retrarismits the'prevt<i)^^ 
data. : , iv~.^.r ' ^ . . J "* " 

[0022] The rcceiyerdemodulat^^^^ irt;the;buffer, 
45 so that the receiv)?d blt^'s^^^^^ is' d^c'od'ed . If no W6re'xists1h%§-'fc6mbin%d^W^^^^ ttie' receiveptransmits 

the ACK signal to:ybyrransmirf^^^ ^ec4iver trarismits the NAGK 

signal to the transmilterVp request and Ih^^^^ cif iHe same data, -can d'aTlhe ^anre lime stores the' combined 

bit sequence in the buffer. 

[0023] At this tirne,. if the. retransmitted bit sequence includes the same parity bits as the bit sequence previously 
so transmined, the cpmbming g^rn that pah b^^^ pbt^in^d at thV7ecelve^is;'anty combining'galn ifr^the AWCaN 

(Additive White Q^^.^si'aKN'oV^^^^^ ^^}^ well asrnk^ii^al'fatio^cbmbimng gat 

transmitted fcjit spqucncQ'Vm^^ anit of 

the transmittej miislh^^^ u v:.; . 

[0024] Getting differe"ntiy'^ehc6ded seque/ibes^b'aSey on 'a'^hforriiMtibn- so'Lh-c^^'ts behefici^l when -the dn6ode<i se- 
55 quences are used in the transmit diversity system. HbW_^\^er, the%etHod of getfihg differently encbded's^fequencej^'by 
changing the puncturing patterns "bf trie transmitter can ^add complexity because' both the'trahTsmitter and the receiver 
should use not one pu net uri rig pattern buffeeveral puncturing p'att^r'ns: B^sldeV: it-is difficult to findpunctuHng pattelrh's 
that have the same performance. ' ' ' 
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SUMMARY OF THE INVENTION 
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on nhi^H Of the Dresent invention is to provide a communication system and a 

pattern. • „f .he invention to generates ^fleren^^^^ 

10026] Morespecifically,-.t,s anot^ect of the n^^^^^ 

same error correcting performance by '^'^^"^'"S t^e present invention will now bepome apparent wrth 

100271 Otherobjects charactenst^f^^^^^^^^ 

a detailed description of an embodiment mace wim rei« ^ , , 

BRIEF DESCRIPTION OF T HE DRAWINGS M 

/. f^^tLires and advantages of the present inventiori will now become apparent with 

[0028] Other objects. ^^^^^^^^"^J^^^^^^^^^^^^ to the accompanying^drawings, in- which: 

a detailed description' of an embodiment made w.in reiere. 

for processing k signaljn the, po.mmunicatiqn .^y^tem.accorging loj ,, ., , . , ^ . ■ 

panying .drawings. - v.. vup rplaied ¥rt tufbd'encoder aiW in' the order of Xn Yq^ Y,,, X^' You' 

and an interleaving untt. interposed betv^J.^J^^ ertcoderf a/W have same perforrn- 
•• [0032] . the two constituent en^id??^ J^^J^^ ftte and at the sarm-time^btitp^ut^.tVvo parity b.ts Y,, 
ance. The first constituent encoder outputs an "P"^^^|l"^f ^^^.^ the interleaved version of X, as'it is and at the same 
and Y,„ and the se<^nd ~n^^^^^^ t. ^ut^sjbitsequence that has 

tift^. outputs two. ^anty bite Yok. 9noj.ijt;./5p<^?'. -s'i? * . .• . • : . >-s! -.•••o.. .•• 

iz&'coding'/ate. ' ., Z-:-^ -..rc^^^ cddihg fete, symbbi purtbturittgblbck punctures the bits 
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Notei'fFor: each' rate, the puncturing -table ^ . . . .^^ . . - 

" bottom aiid then from left to bright/-: ' - . ' = -/.r . • ■ ' : T f/-, 

[0034] In Table 1 '0' means the bit should be punctured and 'i ' means that the bit should not be punctured. ' - 
[0035] At this ..time.^in. the present invention,, if Jt Js^^ri^epessary for the^ information bit sequence to be encbded.'ih a 

25 different output order* a switch can be used'whicJi may be a'part'of the turbo encodieVand decides thVbutpu^ of 
encoded bit sequence so that the bit,s^quences output from respective constituent encoders of a basic yiifbo encoder 
401 , as shown in Fig. 5. have different output bit orders, thereby outpuft'ing'a Bits sequehce in a 'desired order Or the 
turbo encoder itself should have the ability to output the encoded bits ^qu^eAce, in not only one order but several orders. 
[0036] Fig. 5 shows an apparatus for generating a transfnissron signai-based on a turbo-eneoder according to the"' 

30 present invention. - . , * .. . , , _ ^, , - -r 

[0037] Beferring^to Fig. 5, the apparatus, W^^^ turbo encoder'according 

to the present invention includes a basic turbo encoder '401 , a'switcH'40'2, a puncturing unit 4013*, a rate nriatb'hing unit ' 
405, an interleaving unit 406, and a modulator & spreading unit 407, Jhe svyitch 402 decides the output order'of encoded 
bitsequence from.tlie turbo encoder 4b4.The switch'462 ca^ output 

35 the encoded bit sequence not only in one fixed output order b"uf In several] output orde^^^ the ifurbo encoder' 

404 is defined as.a turb.o enpoder that can output the encoded bitsequehce in not only one oU^ut order but In several 
output orders. , . , . . . - ,. 

[0038]-. Supposing .that the..outp.ut order from the basic turb.o encoder 40'1 is Xk .Ygk. Yik X^^^ 
manner as the re,Jated7art,.'th0 output order of the ehcqdeibit sieciuence from' the tu 404 may be X^* Yq^' 

[0039] The encoded. bit sequence as mentioned, above'ispuncture'd^ a desire'd codmg rate by the puncturing 

unit 403 according to the puncturing pattern described in table 1 . Thereafter, the punctured bit sequence is rate matched, 
tnterieaved, spread,,and.modulate,d. Atrthis tinpe, .the puncturing ,gnlt^403 needs to store pne puncturing' pattern ac- 
cording to the desired cording rate. \- ' . „ ^ , . ...r , ,^ 
^5 [0040] Fig. 6 shows another apparatus for generating a tran'snnissibh signal accbVdihg'to the present fnventlon when 
differently encoded bit sequences are used for the transmit diversity. 

[0041 ] The encoded bit sequences from the turbo encoder 504, 51 2 are different from each other and are punctured 
at the puncturing unit503, 51 1 with the same puncturing pattern. The resultant sequences are rate matched, interleaved, 
modulated and transmitted via different antenna. In the conventional system, the puncturing unit 503 and 511 should 
50 have different puncturing patterns to get sequences that have different parity bits, which adds complexity to the system. 
[0042] Fig. 7 shows an apparatus for decoding a received signal when different signals are used for transmit diversity 
[0043] The two transmitted signals are decoded as shown in Fig. 7, 

[0044] The two different signals ar r c ived at th rec iver, demodulated, despread, deint rieav d, depunctured 
separately and combined at the combin r 604. In this case, the combiner should be intelligent nough so that it can 
55 perform maximal ratio combining to the systematic bits while perfomning code combining to the parity bits. Just like the 
case as the transmitter, the depuncturing unit 603 and 608 use one puncturing pattern in the present invention. But, 
In the conventional system the depuncturing unit 603 and 608 should use different puncturing patterns since the trans- 
mitter uses different puncturing patterns to generate different signals. 
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[0046] Two antenna transmit diversity IS assuiiiBu a 

assumed to be 1/2 ,Korn fnr the codinq rate 1/2 can bejead as "IIOOQOIOOQIp'Vand this pattern ■ 

[00471 Frorr, Table i the puncturing P^f j^^^/^jj ^^^^^^^^^^^^ sequence from the jurbo encoder 504 is in the order 
is used in both the punctunnq unit ^"^^511 Jf the encod q ^ ^^^^^^ ^ ^.^^^^^^ ^ g 

of "X, Yo. Y,, x; Yo; Y,r. the encoded b^ seq^^^^^^^^^ 

"X. Yo.' Y,,' x; Yo, Y,,". Then^ 'he pun ^"nng ""'^ ^^^^ f \ . x,,, Yok.," The sequences are rate matched, 
and the resultant sequences become X^ Yok Xr+i y ok+i - k . . . ° ] . „ r 
interleaved, modulated and transmitted via ^'^^^^^ ^"J^ J^;^,3^^^; bespread, deinterleaved.-depunctured separately 
[00481 . Th^ two signals are ^^^eiveda the-receiver^de^^^^^ depuncturing units for each signal uses the 

SS.t.e^S.b,ts..;;^co^^ 

--2^:::;:^:^==^^^ ...red to as 

[0049] Another example can be Shown m the case OTdi y = 

•'^-npm mode is- used. ; ■ , ,^ ^ .■Retransmitted" signals, additional code.combining gain can 

[O0501 using dmerent signals (or me J^^^ ^f^J^^.^^^ ..Reira.nsmitted" signals, the system adds 

be obtained. And striee:one puncluring pduern is us^tsu 

no complexity. detailed example- Is shown in, the following. The, desired coding rate 

[0051] To illustrate the case hybrid ARQ IS usea, at-i r 

after the puncturing unit 403 is assumed to be 1/2. ^ . ^ . ^ - ^ ^ ^ 

100521 --*Th'e%ahsmitter-generaies srgnals.a& Ftg- . " ' ^ y Xv* Yn.>' Y.j;' ^nd. punctures it ac- 

i^vuwcj I'MoxA/*' ht sGQuence n the oraer ^ok - ik '^K *-0k ' ik> ■■■^ 

r00531 The transmitter encodes the Now Dii sequt,no y ^ y^^^^^ 

I.UUOOJ II '^ottwr« -1 1 nnooiOOO ^h-e'.resultant:bit''sequence is. Yqk ^^if^i - - 

cording to the punctunng-pattern 1100UU1UUU1U . . roroiver 

are rat'e matched, inte.eaved, -^^^^^^^^ ..encodes ,he.;Retransml«ed" bit 

[0054] " Ih^-'^^^-f ^ according to the^same pattern. The resutent b^ 

sequence in the order X, Yok 2^,^^, rate matched, interleaved, modulated and transmitted to the 

sequence IS "X„ Y(,„ Xn^i Yok+1 , • . .. ■ ■ . 

receiver. ' " lliHoH" -^innatwith the "New" signal.«tored-in the buffer. Since the two 

[0055] •The receiver-combines.h.;-nBetrane^^^^^^^^ 

Signals are different from each other. ^.^thod for transmitting a signal in the communication 

roossi Asaforementioned.thecommunicationsystemanauieiiiBuiu 

system according to the present ^-^^'^^^-^^^''^^^^l^^^^^^ one information se- 

[o'oSTl It is possible to get -^^^^^^ZTTs^TcZI^^ 

quence using the same purtctUfing Pat«^"^^y ^''^P'^'^'l^^f 'X^ent sianals easily without adding. complexity to both 

Jo058] in other words. P-^Sl^^^^^^^^^^ 
the traiismitter and receiver.'The different signals can DB u 

diversity, e.g. two antenna diversity "[^ ^"l^^^^'J^^J^^^ i„ ^^e art to modify and revise the invention within the spirit not 
[0059] The above .^^f ^'P^'^^j'^J^^^^^^e"' of-the-present invention is not 



45 Claims ■ . J. I. - 



1. A Melhod (or U^snm^g a signal In a communicalion syslem comprlsln_9 of Une steps : ^ ^ ^ 

encodinganinf^.jbnb.^^^o.p^^^ ■ 

rn:S"gS^^^^ 
Themethodofc,a;mY:hereinth:plural^o;:nc;d:db.sse^^^^^ 

: and ar?© encoded by a turbo encoder!.. . .k ^ ~ - 

" ■aK^.e^ethod^of clalr. 2! *,h...in.the plurality of.ncoded^its sequences are.v^eci by the.putput order.. 

4. The method o.cl.im-1. Wh.rein the punct.red.sequenceindud. different ,a.ty. blt. b.ut have-same-per^ormance. 



6 



EP 1 172 959 A2 



5. The method of claim 1 . wherein wh n H-ARQ method is used "New" and "Retransmitt d" signals include different ^ 
parity bits froifi'dachr ^' • ' ' ' ^- . . , : . i 

6. ' The method of claim "f >wtiereiri thfe-signais are transmitted via different transmission antenna respectively whjBp . 
5 ■ a transmission diversfty ist'usedr - r- : • • - , „- - ■ 

7. The method 'of claim l.furth^^r^crcim ;* r - • 

Receiving the signals at two receiver antenna ; and i.-.- ? i, . . ■ . > , - - r,.:, .^^ ; , 

10 . ' combining ah-'ihforrnatloh'tiit^ [Dart <5f;the: si gnals. from the two receiver antenn^ by^*a:m.aximal r3tio method. 

. - * -iL r:r\-i: s 3?' cr: rv. ^' -\:s,rr\.^\:.^': • .. . \: . ^ ^z-r::,-: • u 

8. The methdd ofxl'aim^/further^oftiprising -i i ; r.;; < j;;.- ^. i v, - r . . . ,„.^ .^ c n. ^ 
code comb]ning.the parity bit3'^art6f^thB signals f^ 

15 9, A communication system which uses a transTTtissipn diversity-method comprising:, ,. 

a transmitter for transmining signals including differently encoded sequences via .dj^eirent transniissipn. 

■^antenna C anQ^--^ '^^'■^^•''^^'^ • •■'^^"v^- ^ r'"i% i^ii; ^ ' • , ^c' ::. v -^ ^r; ' [O^^f-Oj 

: . ■ a reeeiverfbr^'eceiving^n^^^^^ via different: rec0iver.:3ntenna. !-,:;.:.: i j: eo 

20 \\. :sq;:ncc on 

1 0^ The cbmmur^icat^on system'^ - j. i ,>,;•.: c . - ..ii :.7 ^^IX'O'j 

a turbo encoder for generating plurality of encoded bUs'xequenaes from ^ one .info piiatipn^ bit seq^enp^^y- 
. ■changihg-thc output order diffejrentjy'; and^o 'vi? or; i-::^').:;^ U^'l ' ' o ..:.-.^-,.r sr-J I^^^vO] 

?5 ' a puncturing unit for puncturing the"&ncotted:brt.'SiieqLbence"6 \Aflth,.aDe;puncturing-::Pattern.,,!,: r o-.oi; - 

11. The method of claim' 10;-'wherein* the 'plur-ality of.^enC£yd_ed aequeaces have;a S'an:te^errop con-ecting perfprniance; 
and t hie punctured bits sequefnces :have 13'^^^ '.j.^^ ; . > ' ' a >' ^ y, 

30 12, The communication system of claim 9, wherein the receiver Comprising: 

' the combiner ■for- applyirig" a itiaximal ratio'i corhbinincji m^thdd^td • anrirrfarrnation ^.bits-part of the ^siignals and for 
' applying a code conribihing rliethddto a parit ..o r:-.. r ' ■ <: y-; . 

13. A transmitter for transmitting signals in a conratjhieaUon^ystem comprising sv' .rf ^f^-'.:, , r . ' r.: , • r- ^ 

a turbo encoder for generating piuraiity of^'^eritGOdedrbitsis^ infojrriation bit j^equence by 

■ dhfangihg-an'cnkput^oriGlerr^^ -i"- ' ■ * t^n r :?j^-:5:;r-?j::f : k ' '3 r' ;no..fV;:. 9;.. . . t ' 

a puhcturifig^ijrtlt Wr p'uhcturtng-nhe^pluraliy^ bits seqaences^Wjtti prre. puncturing pattern, respec- 

tively. - H 1:. J; ;VV:v i: 

14. Th"e trahsmiftei^'bffcraW-ISrfurt^^^^^ .rr-r : .-r; c r-; ^ . - 

a rate matching unit forperforming a repetition or a puncturing, on an output of the puncturing unit to match 
the plurality of encoded bits sequence with a predetermined size ; 
45 an interleaving unit for interleaving an output bits sequence of the rate matching unit ; and - ^ . 

a modulator and spreading unit for modulating and spreading an output of the Interleaving unit. 

15. The transmitter of claim 13 , wherein. 

the output of the* pun"S'£jrrrig>unit'Hclurfe^^ but^have same perfonnance.i.v ,• 

50 . ' " ''i" '""<■ -'c i "t .c jr..::- 1" , ^ iT< ■ ■ r: • • /.ri: . 

16. The'transnnttlerJof'claim -IS-'^^^^ 'J'"^ -' 7;"* " ; . i; ' . 
a switch for changing the output order of the plurality of encoded bits sequence differently . 

* " ' r": /t'^o'o • T;r,c •a^..;-;'^; -vrc,:;.., .-v-:-.-., . . r '•rx---w ' c , ' i-^-: ; 

17. A receiver for receiving signals via at least one transmitting antenna in a commufHcation system-corriprising : 



55 



a plurality ofdepurlistafrrig units for depunctiirin^ the^signals with the same depuncturirig pattern respeqtjvelys 
and 

a combiner'forsott'cortlbihihg outputs" o^theplura^^ ofidepuncturing unit with each-.othen - 
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1 8. A receiver of claim 17 , wherein further comprising : 

a plurality of demodulator and despreading unrt for demodulatir^g and despreading the signals respectively ; 
rpturarityofdelnterlevedandratedematchingunitfordeinterleavinganddematchingtheoutputofthepluraliW 

of the demodulator and despreading unit. . > 

19. A receiver of claim 17, wherein ' ^ . , ' . j • . 
maximal ratiocombining method is appliedto an inforrnltiin'b^^^^^^ 

a ^oTclb^tg method is applied to a parity bits part of the signals outputs of the plurality of depuncturing 

unit. 
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